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Boundary Element Analysis of Nonlinear Solitary Wave
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Boundary element method based on Green’s formula is applied to the analysis of
nonlinear solitary wave. Assuming the fluid to be inviscid and incompressible, and the
flow to be irrotational, the problem is formulated mathematically as a nonlinear Iinitial-
boundary values problem by the use of a governing differential equation and boundary
conditions. The Laplace equation and boundary conditions are transformed into an integral
equation by applying Green's formula. Two equations thus obtained are discretized by the
use of the Galerkin’s method spacewise and the finite difference method timewise.
Collection method is employed for the discretization of the integral equation. Due to the
nonlinearity, the incremental method is used for the numerical analysis.

Numerical results are compared with analytical solution. Excellent agreements are
obtained, and this indicates the availability of the boundary element analysis as a

numerical technique for nonlinear free water waves.

Key words : 2%} (solitary wave), Z#84Y (boundary element method),

© 4234} (numerical analysis)
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1. The wave generator for a solitary wave.
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of a simulated solitary wave in case 1.
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Fig. 2. The motions of a simulated solitary wave in case 2.
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Table 1. The numerical values of parameters of wave generator.
Case Xeh w+/(h/g) ton/ (b/8) TV (h/g) At/ (bh/g)
1 0.224 0.223 16. 86 33.72 0.1
2 0. 348 0.287 14. 76 29.53 0.1
3 0. 440 0. 386 11. 14 22.28 0.1
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